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ABSTRACT

The National Assessment of Educational Progress (NAEP) is
the only nationally representative and continuing assessment of what students
in the United States know and can do in various academic subjects. The 1996
NAEP in mathematics assessed the current level of mathematical achievement as
a mechanism for informing education reform. In 1996, 44 states, the District
of Columbia, Guam, and the Department of Defense schools took part in the
NAEP state mathematics assessment program. The NAEP 1996 state mathematics
assessment was at grade 4 and grade 8, although grades 4, 8, and 12 were
assessed at the national level. The 1996 state mathematics assessment covered
the five content strands: (1) Number Sense, Properties, and Operations; (2)
Measurement; (3) Geometry and Spatial Sense; (4) Data Analysis, Statistics,
and Probability; and (5) Algebra and Functions. In Kentucky, 2,579 students
in 102 public schools and 300 students in 13 nonpublic schools were assessed
at the fourth-grade level and 2,461 students in 101 public schools were
assessed at the eighth-grade level. This report describes the mathematics
proficiency of Kentucky fourth- and eighth-grade students, compares their
overall performance to students in the Southeast region of the United States
and the entire United States (using data from the NAEP national assessment),
presents the average proficiency for the five content strands, and summarizes
the performance of subpopulations (gender, race/ethnicity, parents'
educational level, Title I participation, and free/reduced lunch program
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eligibility). Results are also presented for nonpublic school students at
grade 4 for the 1996 state mathematics assessment. To provide a context for
the assessment data, participating students, their mathematics teachers, and
principals completed questionnaires which focused on: school characteristics
(attendance); instructional content (curriculum coverage, standards, amount
of homework); delivery of mathematics instruction and its characteristics;
use of technology in mathematics instruction; students' own views about
mathematics; and conditions facilitating mathematics learning (hours of
television watched, parental support, home influences). On the NAEP fields of
mathematics scales that range from 0 to 500, the average mathematics scale
score for fourth grade students in Kentucky was 220 compared to 222
throughout the United States and the average mathematics scale score for
eighth grade students in Kentucky was 267 compared to 271 throughout the
United States. The average mathematics scale score of fourth and eighth grade
males did not differ significantly from that of females in either Kentucky or
the nation. At the fourth grade, White students in Kentucky had an average
mathematics scale score that was higher than that of Black and Hispanic
students. At the eighth grade, White students in Kentucky had an average
mathematics scale score that was higher than that of Black students. (ASK)
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What is The Nation’s Report Card?

B
THE NATION'S REPORT CARD, the National Assessment of Educational Progress (NAEP), is the only nationally representative and
continuing assessment of what America’s students know and can do in various subject areas. Since 1969, assessments have been conducted
periodically in reading, mathematics, science, writing, history/geography, and other fields. By making objective information on student
performance available to policymakers at the national, state, and local levels, NAEP is an integral part of our nation’s evaluation of the condition
and progress of education. Only information related to academic achievement is collected under this program. NAEP guarantees the privacy of
individual students and their families.

NAEP is a congressionally mandated project of the National Center for Education Statistics, the U.S. Department of Education. The
Commissioner of Education Statistics is responsible, by law, for carrying out the NAEP project through competitive awards to qualified
organizations. NAEP reports directly to the Commissioner, who is also responsible for providing continuing reviews, including validation studies
and solicitation of public comment, on NAEP’s conduct and usefulness.

In 1988, Congress established the National Assessment Governing Board (NAGB) to formulate policy guidelines for NAEP. The Board is
responsible for selecting the subject areas to be assessed from among those included in the National Education Goals; for setting appropriate
student performance levels; for developing assessment objectives and test specifications through a national consensus approach; for designing the
assessment methodology; for developing guidelines for reporting and disseminating NAEP results; for developing standards and procedures for
interstate, regional, and national comparisons; for determining the appropriateness of test items and ensuring they are free from bias; and for

taking actions to improve the form and use of the National Assessment.
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Kentucky

HIGHLIGHTS

Monitoring the performance of students in subjects such as mathematics is a
key concern of the citizens, policy makers, and educators concerned with educational
reform efforts. The 1996 National Assessment of Educational Progress (NAEP) in
mathematics (as well as the two previous NAEP assessments in mathematics in 1990
and 1992) assessed the current level of mathematical achievement as a mechanism for
informing education reform. This report contains results for public school students only
for those years in which Kentucky participated and for which minimum participation rate
guidelines were met. Results are also presented for nonpublic school students at grade
4 for the 1996 state mathematics assessment.

What Is NAEP?

The National Assessment of Educational Progress (NAEP) is the only nationally
representative and continuing assessment of what students in the United States know and
can do in various academic subjects. NAEP is authorized by Congress and directed by
the National Center for Education Statistics of the U.S. Department of Education. The
National Assessment Governing Board (NAGB), an independent body, provides policy
guidance for NAEP.

Since its inception in 1969, NAEP’s mission has been to collect, analyze, and
produce valid and reliable information about the academic performance of students in
the United States in various learning areas. In 1990, the mission of NAEP was expanded
to provide state-by-state results on academic achievement. Participation in the
state-by-state NAEP is voluntary and has grown from 40 states and territories in 1990
to 48 in 1996.

NAEP has also become a valuable tool in tracking progress towards the National
Education Goals. The subjects assessed by NAEP are those highlighted at the 1989
Education Summit and later legislation.'! The NAEP 1996 assessment in mathematics
marks the third time the subject has been assessed with the new framework in the 1990s,
enabling policy makers and educators to track mathematics achievement since the release
of the National Council of Teachers of Mathematics (NCTM) Curriculum and
Evaluation Standards for School Mathematics® in 1989.

! Executive Office of the President. National Goals for Education. (Washington, DC: Government Printing Office, 1990);
Goals 2000: Educate America Act, Pub. L. No. 103-227 (1994).

? National Council of Teachers of Mathematics. Curriculum and Evaluation Standards for School Mathematics. (Reston,
VA: NCTM, 1989).

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 8 1
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Kentucky

NAEP 1996 Mathematics Assessment

The NAEP mathematics assessment has been in constant evolution since its
inception in 1973. Major changes took place in the 1990s to complement the
Curriculum and Evaluation Standards for School Mathematics, that was published by the
National Council of Teachers of Mathematics (NCTM) in 1989. The NAEP 1990
mathematics assessment saw the inclusion of short constructed-response questions —
questions that asked students to provide the answer they calculated for a numerical
problem or to write a sentence or two describing the solution to a problem. Also added
in 1990 were a number of questions on which students could use calculators, protractors,
or rulers.

In 1992 the assessment included an increased number of short
constructed-response questions and, for the first time, contained extended
constructed-response questions. Extended constructed-response questions required
students to produce both a solution and a short paragraph describing the solution or its
interpretation in the context of the task. As such, these questions served as indicators
of students’ growth in the areas of reasoning, communication, and problem solving —
important processes receiving heavy emphasis in the NCTM Standards.

In 1996 the NAEP mathematics assessment continued to be revised, most notably
by continuing to increase the use of constructed-response questions. In 1990, students
spent about 30 percent of testing time on constructed-response questions. By 1992, this
percentage had increased to 35 percent, and in 1996 it exceeded 50 percent of the time
spent by students on the assessment.

The 1996 assessment maintained the same five content strands used for the 1990
and 1992 asse_ssmer'xtus — Number Sense, Properties, and Operations; Measurement;
Geometry and Spatial Sense; Data Analysis, Statistics, and Probability; and Algebra and
Functions. Two of these strands, Number Sense, Properties, and Operations and
Géémetry and Spatial Sense, were revised to reflect the NCTM Standards’ emphases
on developing and assessing students’ abilities to make sense of both number/operation
and spatial settings. - '

The changes made to the NAEP 1996 mathematics assessment refined and
sharpened the assessment to reflect more adequately recent curricular emphases and
objectives; to include what teachers, mathematicians, and measurement experts think
should be in the assessment; and to maintain the connection with the 1990 and 1992
assessments to permit the measurement of trends in student performance since 1990.

Tables H.1 and H.2 show the distribution of mathematics scores and the
percentage of students at or above the Basic, Proficient, and Advanced achievement
levels for fourth- and eighth-grade students attending public schools in Kentucky in
1996. ‘

10
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Kentucky

THE NATION'S TABLE H.1 — GRADES 4 AND 8
REPORT [nagp
CARD ol L3 - 3 3 .
= ¢ Distribution of Mathematics Scale Scores for Public School
State Assessment Students
Average 10th 25th 50th 75th 90th
Scale Score| Percentile | Percentile | Percentile | Percentile | Percentile
Grade 4
Kentucky 220 ( 1.1) 180 ( 3.1) 201 (2.4) 222 (1.2) 240 (1.0) 257 (1.5)
Southeast 216 ( 2.5) 176 ( 2.9) 195 ( 2.4) 216 ( 2.2) 236 (2.2) 255 ( 5.0)
Nation 222 (1.0) 180 ( 1.5) 201 (1.3) 224 (1.3) 244 (1.0) 261 (1.0)
Grade 8
Kentucky 267 (1.1) 226 ( 1.3) 246 ( 1.4) 266 ( 1.3) 288 ( 1.6) 308 ( 2.0)
Southeast 264 (3.0) 216 (5.1) 240 ( 4.0) 265 ( 3.3) 289 ( 1.6) 309 ( 3.3)
Nation 271 (1.2) 222 (2.0) 247 (1.2) 272 (1.1) 296 ( 1.4) 316 ( 2.0)

The NAEP mathematics scale ranges from O to 500. The standard errors of the statistics appear in parentheses. It can
be said with about 95 percent confidence that, for each population of interest, the value for the entire population is within
+ 2 standard errors of the estimate for the sample. In comparing two estimates, one must use the standard error of the
difference (see Appendix A for details).
SOURCE: National Center for, Education Statistics, National Assessment of Educational Progress (NAEP), 1996
Mathematics Assessment.

THE NATION'S TABLE H.2 — GRADES 4 AND 8
e e
e | Percentage of Public School Students Attaining Mathematics
1096 .
State Assessment Achievement Levels
Advanced At or A -bt?ve Ator APo ve Below Basic
Proficient Basic
Grade 4
Kentucky 1(0.3) 16 (1.1) 60 ( 1.8) 40 (1.8
Southeast 2(0.9) 14 (2.7) 53 (3.3) 47 (3.3)
Nation 2(0.3) 20 (1.0 62 (1.4) 38 ( 1.4)
Grade 8
Kentucky 1(0.3) 16 (1.2) 56 ( 1.6) 44 (1.6)
Southeast 2(0.7) 16 (2.2) 54 ( 3.5) 46 (3.5)
Nation 4(0.6) 23 (1.2) 61 (1.3) 39 ( 1.3)

The standard errors of the statistics appear in parentheses. It can be said with about 95 percent confidence that, for each
population of interest, the value for the entire population is within + 2 standard errors of the estimate for the sample. In
comparing two estimates, one must use the standard error of the difference (see Appendix A for details).

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996
Mathematics Assessment.
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Kentucky

Major Findings for Kentucky

e The average mathematics scale score for fourth graders in Kentucky was
220.° This average was not significantly different from that for the
nation (222).

¢ In terms of achievement levels established for the NAEP mathematics
assessment, 16 percent of the fourth-grade students in Kentucky
performed at or .above the Proficient level.* This percentage was
smaller than that of students nationwide (20 percent).

e From 1992 to 1996 in grade 4, there was an increase in the average scale
score of students both in Kentucky and across the nation. The observed
increase for Kentucky was not significantly different from the increase
for the nation. - : '

¢ The average mathematics scale score for eighth graders in Kehmcky was
267. This average was lower than that for the nation (271).

e In terms of achievement levels, 16 percent of the eighth-grade students
in Kentucky performed at or above the Proficient level. This percentage
was smaller than t_hat of students nationwide (23 percent).

e From 1992 to 1996 for eighth graders, there was an increase in the
average scale score of students in Kentucky and somewhat of an
increase in that of students across the nation. The observed increase for
Kentucky was not significantly different from the increase for the nation.

e The average scale score for eighth graders in Kentucky in 1996 (267)
was higher than that in 1990 (257).

12

* The Proficient achievement level represents solid academic performance for each grade assessed. Students reaching this
level have demonstrated competency over challenging subject matter, including subject-matter knowledge, application
of such knowledge to real-world situations, and analytical skills appropriate to the subject matter.

* The NAEP mathematics scale ranges from 0 to 500.
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Kentucky

Major Findings for Student Subpopulations

The preceding section provided a global view of the mathematics performance of
fourth- and eighth-grade students in Kentucky. It is also important to examine the
average performance of subgroups within these populations. Typically, NAEP presents
results for demographic subgroups defined by gender, race/ethnicity, parental education,
and location of the school. In addition, in 1996 NAEP collected information on student
participation in Title I programs and eligibility for the free/reduced-price lunch
component of the National School Lunch Program (NSLP).

The 1996 state assessment in mathematics also continued a component first
introduced with the NAEP 1994 state assessment in reading — assessment of a
representative sample of nonpublic school students.

The reader is cautioned against using NAEP results to make simple or causal
inferences related to subgroup membership. Differences among groups of students are
almost certainly associated with a broad range of socioeconomic and educational factors
not discussed in NAEP reports and possibly not addressed by the NAEP assessment
program.

Results for 1996 related to gender and race/ethnicity are highlighted below. A
comparison of public and nonpublic school results is also presented. More complete
results for the various demographic subgroups examined by the NAEP mathematics
assessment can be found in Chapters 2 and 4 of this report, the NAEP 1996 Mathematics
State Report for Kentucky.

e The average mathematics scale score of fourth-grade males did not differ
significantly from that of females in both Kentucky and the nation.

o The average mathematics scale score of eighth-grade males did not differ
significantly from that of females in both Kentucky and the nation.

e At the fourth grade, White students in Kentucky had an average
mathematics scale score that was higher than that of Black and Hispanic
students.

e At the eighth grade, White students in Kentucky had an average .
mathematics scale score that was higher than that of Black students.

e In Kentucky, the average scale score of public school fourth graders
(220) was lower than that of nonpublic school students (234).

13
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Kentucky

Finding a Context for Understanding Students’ Mathematics

Performance in Public Schools

The mathematics performance of students in Kentucky may be better understood
when viewed in the context of the environment in which the students are learning. This
educational environment is largely determined by school characteristics, by
characteristics of mathematics instruction in the school, by home support for academics
and other home influences, and by the students’ own views about mathematics.
Information about this environment is gathered by means of the questionnaires
completed by principals and teachers as well as questions answered by students as part
of the assessment. ;

Because NAEP is administered to a sample of students that is representative of the
fourth- and eighth-grade student populations in the schools of Kentucky, NAEP results
provide a view of the educational practices in Kentucky which may be useful for
improving instruction and setting policy. However, despite the richness of context
provided by the NAEP results, it is very important to note that NAEP data cannot
establish a cause-and-effect relationship between educational environment and student
scores on the NAEP mathematics assessment.

The following results are for public school students.

School Characteristics Related to Student Performance’

e The percentage of fourth-grade students in Kentucky attending public
schools that reported that mathematics was a priority (83 percent) was
not significantly different from* the national percentage (76 percent).

o The percentage of Kentucky eighth graders in public schools that
reported that mathematics was a priority (88 percent) was greater than
that of students nationwide (74 percent).

e The percentage of fourth graders attending public schools in Kentucky
that reported that absenteeism was a moderate to serious problem
(32 percent) was greater than that of fourth graders across the nation
(13 percent). The percentage of students in Kentucky public schools
reporting that absenteeism was a moderate to serious problem did not
change significantly from 1992 (26 percent) to 1996 (32 percent).

e The percentage of eighth graders attending public schools in Kentucky
that reported absenteeism was a moderate to serious problem
(33 percent) was not significantly different from* that of eighth-grade
students nationwide (25 percent). There was no significant change from
1992 (39 percent) to 1996 (33 percent) in the percentage of eighth
graders attending schools that reported that absenteeism ‘was a moderate
to serious problem.

14

* Although the difference may appear large, recall that “significance” here refers to “statistical significance.”

3 More detailed results related to school characteristics can be found in Chapter 5 of this report, the NAEP 1996
Mathematics State Report for Kentucky.
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Kentucky

Classroom Practices®

e A small percentage of the fourth-grade students in Kentucky (6 percent)
had mathematics teachers who reported being very knowledgeable about
the NCTM Standards. This percentage was smaller than the percentage
whose teachers reported having little or no knowledge of the Standards
(26 percent).

e About one fifth of the eighth-grade students in Kentucky (22 percent)
had mathematics teachers who reported being very knowledgeable about
the NCTM Standards. This percentage was greater than the percentage
whose teachers reported having little or no knowledge of the Standards
(6 percent).

o In eighth grade, about half of the students reported taking eighth-grade
mathematics (49 percent), compared to 27 percent taking prealgebra
and 20 percent taking algebra. The percentage of students taking
algebra did not differ significantly from that for the nation (24 percent).

e Less than half of the eighth-grade students expected to take prealgebra
(14 percent) or algebra (33 percent) in the ninth grade. Another
16 percent anticipated taking a geometry class.

e The percentage of fourth graders in Kentucky whose teachers reported
spending four hours a week or more on mathematics instruction
(69 percent) was not significantly different from the percentage for the
nation (69 percent). The percentage for Kentucky in 1996 did not differ
significantly from* the percentage in 1992 (81 percent).

e The percentage of eighth graders in Kentucky whose teachers reported
spending four hours a week or more on mathematics instruction
(41 percent) was not significantly different from* the percentage for the
nation (34 percent). The percentage for Kentucky in 1996 did not differ
significantly from the percentage in 1992 (47 percent).

e Teachers of 52 percent of the fourth-grade students reported that they
addressed the development of reasoning and analytical ability a lot. In
contrast, 8 percent had teachers who reported spending little or no time
addressing this topic.

o Teachers of 49 percent of the eighth-grade students reported that they
addressed the development of reasoning and analytical ability a lot. A
small percentage of the students (8 percent) had teachers who reported
spending little or no time addressing this topic.

* Although the difference may appear large, recall that “significance” here refers to “statistical significance.”

® More detailed results related to classroom practices can be found in Chapter 6 of this report, the NAEP 1996
Mathematics State Report for Kentucky.
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* According to. their teachers, 12 percent of the fourth graders in
Kentucky were asked to write about solving a mathematics problem and
38 percent were asked to discuss solutions with other students almost
every day. By comparison, 8 percent were asked to write about and
7 percent were asked to discuss mathematics solutions never or hardly
ever.

e According to their teachers, 15 percent of the eighth grade students in
Kentucky were asked to write about solving a mathematics problem and
41 percent were asked to discuss solutions with other students almost
every day. By comparison, 5 percent were asked to write about and
4 percent were asked to discuss mathematics solutions never or hardly
ever.

e "According to their teachers, 3 percent of the fourth graders in Kentucky
were not assigned any mathematics homework each day. In addition,
almost all of the students were assigned 15 mmutes (36 percent) or 30
‘minutes (58 percent) of homework each day.

e According to their teachers, 3 percent of the eighth graders in Kentucky

were not assigned any mathematics homework each day. In addition,

" more than half of the students were assigned 30 minutes (53 percent)
or 45 minutes (10 percent) of homework each day.

* More than half of the fourth graders in Kentucky reported that there was
no computer at home (55 percent) and another 21 percent reported
never or hardly ever using their home computer to do homework. Less
than one fifth of the students reported using a computer at home for
homework almost every day (6 percent) or once or twice a week
(9 percent).

o Less than half of the eighth-grade students reported that there was no
computer at home (42 percent) and another 12 percent reported never
or hardly ever using their home computer to do homework. About one
third of the students reported using a computer at home for homework
almost every day (14 percent) or once or twice a week (19 percent).

e About half of the fourth graders in Kentucky had teachers who reported
that students used a calculator in mathematics class almost every day
(12 percent) or once or twice a week (40 percent). A small percentage
of the students never or hardly ever used a calculator (5 percent).

e A large majority of the elghth graders had teachers who reported that
students used a calculator in mathematics class almost every day

(60 percent) or once or twice a week (27 percent). A small percentage
of the students never or hardly ever used a calculator (1 percent).

i6
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Influences Beyond School That Facilitate Learning Mathematics’

e More than half of the fourth graders (56 percent) said they discussed
their schoolwork at home almost every day. This percentage was larger
than the percentage who said they never or hardly ever had such
discussions (15 percent).

e In Kentucky, less than half of the eighth-grade students (40 percent)
said they discussed their schoolwork at home almost every day. This
percentage was larger than the percentage who said they never or hardly
ever had such discussions (22 percent).

e The percentage of fourth graders in Kentucky who reported watching
six or more hours of television a day (23 percent) was somewhat greater
than the percentage for the nation (20 percent).

e The percentage of eighth graders in Kentucky who reported watching
six or more hours of television a day (16 percent) was somewhat greater
than the percentage for the nation (14 percent).

e Overall, almost all of the fourth-grade students attended schools where
principals characterized parental support as very positive (33 percent)
or somewhat positive (62 percent).

e Overall, almost all of the eighth-grade students attended schools where
principals characterized parental support as very positive (21 percent)
or somewhat positive (69 percent).

7 More detailed results related to influences beyond the school can be found in Chapter 7 of this report, the NAEP 1996
Mathematics State Report for Kentucky.
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INTRODUCTION

Improving education is often seen as an important first step as the United States
maps out a strategy to remain competitive in an ever-increasing global economy.
Mathematics and science education continued to receive considerable attention at the
1996 Governor’s Summit in Palisades, New Jersey, where the President and the
govemnors reaffirmed the need to strengthen our schools and to strive for world-class
standards.

Monitoring the performance of students in subjects such as mathematics is a key
concern of the state and national policy makers and educators who direct educational
reform efforts. The 1996 National Assessment of Educational Progress (NAEP) in
mathematics is a key source of information on what the nation’s students can do and
how mathematics achievement has progressed during the 1990s.

What Was Assessed?

The NAEP assessment measures a mathematics domain containing five
mathematics strands (number sense, properties, and operations; measurement; geometry
and spatial sense; data analysis, statistics, and probability; and algebra and functions).
Questions involving content from one or more of the strands are also categorized
according to the domains of mathematical abilities and mathematical power. The first
of these, mathematical abilities, describes the nature of the knowledge or processes
involved in successfully handling the task presented by the question. It may reflect
conceptual understanding, procedural knowledge, or a combination of both in problem
solving. The second domain, mathematical power, reflects processes stressed as major
goals of the mathematical curriculum. Mathematical power refers to the students’ ability
to reason, to communicate, and to make connections of concepts and skills across
mathematical strands, or from mathematics to other curricular areas.

Q
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The mathematics framework for the NAEP 1996 assessment is a revision of that
used in the 1990 and 1992 assessments. Changes were made to the earlier framework
in light of the NCTM Standards and changes taking place in school mathematics
programs. The previous NAEP mathematics framework was refined and sharpened so
that the 1996 assessment would: (1) more adequately reflect recent curricular emphases
and objects and yet (2) maintain a connection with the 1990 and 1992 assessments to
measure trends in student performance. Prior to the 1996 assessment, investigations
were conducted to ensure that results from the assessment could be reported on the
existing NAEP mathematics scale. The conclusion drawn from these investigations was
that results from the 1990, 1992, and 1996 assessments could be reported on a common
scale and trends in mathematics performance since 1990 examined. Appendix B briefly
highlights selected changes in the current NAEP mathematics framework.

The conception of mathematical power as reasoning, connections, and
communication has played an incréasingly important role in measuring student
achievement. In 1990, the NAEP assessment included short constructed-response
questions as a way to begin addressing mathematical communication. In 1992, the
extended constructed-response questions included on the assessment required students
not only to communicate their ideas but also to demonstrate the reasoning they used to
solve problems. The 1996 assessment continued to emphasize mathematical power by
including constructed-response questions focusing on reasoning and communication and
by requiring students to connect their learning across mathematical content strands.
These connections were addressed within individual questions reaching across content
strands and by families of questions contained within a single content strand.

In real life, few mathematical situations can be clearly classified as belonging to
one content strand or another, and few situations require only one fact of mathematics
thinking. Therefore, many of the questions are classified in a number of ways. In
addition to being classified by all applicable content strands, each question was classified
by its assessment of applicable mathematical abilities (procedural knowledge, conceptual
understanding, and problem solving) and mathematical powers (reasoning, .
communication, and connections). The content strands, mathematical abilities, and
mathematical power combine to form the framework for the NAEP assessment. (A brief
description of the five content strands is presented in Appendix B.)

13
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The framework continued the shift from multiple-choice questions to questions
that required students to construct responses. In 1996, more than 50 percent of student
assessment time was devoted to constructed-response questions. Two types of
constructed-response questions were included — (1) short constructed-response
questions that required students to provide answers to computation problems or to
describe solutions in one or two sentences, and (2) extended constructed-response
questions that required students to provide longer responses when answering the
questions.

Who Was Assessed?

Fourth- and Eighth-Grade School and Student Characteristics

Tables 1.1A and I.1B provide profiles of the demographic characteristics of the
fourth- and eighth-grade students in Kentucky, the Southeast region, and the nation.
These profiles are based on data collected from the students and schools participating
in the 1992 and 1996 state and national mathematics assessments at grade 4 and the
1990, 1992, and 1996 state and national mathematics assessments at grade 8. This
report contains results for public school students only for those years in which Kentucky
participated and for which minimum participation rate guidelines were met. Results are
also presented for nonpublic school students at grade 4 for the 1996 state mathematics
assessment. As described in Appendix A, the state data and the regional and national
data are drawn from separate samples.

In 1996, approximately 90 percent of fourth graders in Kentucky attended public
schools, with the remaining students attending nonpublic schools (including Catholic and
other private schools). For the nation, 89 percent of students at grade 4 attended public
schools in 1996.

To ensure comparability across jurisdictions, NCES has established guidelines for
school and student participation rates. Appendix A highlights these guidelines, and
jurisdictions failing to meet these guidelines are noted in tables and figures in NAEP
reports containing state-by-state results. For jurisdictions failing to meet the initial
school participation rate of 70 percent, results are not reported.

E MC THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 13




Kentucky

THE NATION' . TABLE 1.1A — GRADE 4
REPORT r_mep
CARD )
=2 Profile of Students in Kentucky, the Southeast Region, and
State Assessment the Nation
1992 1996
Demographic Subgroups Public Public Nonpublic | Combined
Percentage
RACE/ETHNICITY
Kentucky White - 85 (1.6) 85(1.1) - 90(57) 85(12) -
Black 9(1.3) 9(0.9) 6 (") 9(1.0)
Hispanic 4 (0.6) 4(0.7) 1(0.7) 4 (0.6)
Asian/Pacific Islander 1(0.2) 0(0.1) 2(09) 1(0.1) )
American Indian 2(0.3) 1(0.2) 1(0.5) 1(02) -
Southeast White 61 (2.5) 59(4.1)  89(6.1) 62 (3.4)
Black 30 (2.6) 31(3.2) 4 (****) 29 (2.6)
Hispanic 6(1.0) 8(13) : 4(17) 7(12)
Asian/Pacific Islander 1(0.3) 1(0.3) 2(12) 1(0.3)
American Indian 1(0.3) 2(04) 1(04) 1(04)
Nation White 69 (0.4) 66 ( 0.6)< 80 ( 4.0) 68 (0.4)
Black . 17 (0.4) 15(04) . 8(3.1) 15 (0.2)
Hispanic 10 (0.2) 14 ( 0.4)> 7(1.1) 13 (0.4)
Asian/Pacific Islander 3(0.3) 3(0.2) 3(0.8) 3(0.2)
American Indian 2(0.2) 2(0.2) 1(0.3) 2(02)
TYPE OF LOCATION *
Kentucky Central city 18 (2.2) 21(33) . 58(162) 25 (3.4)
Urban fringe/Large town 24 (3.1) 22(39) ' 34(157) 23 (3.8)
Rural/Small town 58 (2.7) 57 (2.6) 8 (***) 52 (2.6)
Nation Central city 32 (3.0) 28(29) - 49(6.5) 30(27)
N Urban fringe/Large town 40 (3.6) 46 ( 3.6) 45 ('6.8) 46 (3.2)
Rural/Small town 28 (2.9) 26 (28) @ 6(25) 24 (2.5)
PARENTS’ EDUCATION : '
N Kentucky Did not finish high school 10 ( 0.6) 9(09) 1(086) 8(0.8)
Graduated from high school 20(1.1) 19 (1.1) . 9(26) 18 (1.0)
Some education after high school 9(0.7) 8(07) '  8(18) 8(0.6)
Graduated from college 27 (1.3) 31(12) . 57(48) 33(1.1) |
| don't know 35 ( 0.9) 33(12) : 25(29) 33 (1.1)
Southeast Did not finish high school 6(0.6) 6(0.7) ! 2 (™" 6(0.7)
Graduated from high school 16 (1.1) 19 (1.6) 9(3.6) 18 (1.6)
Some education after high school 7(0.8) 7(04) 8(25) 8(04)
Graduated from college 37 (1.8) 36(16) * 63(59) 39(1.9)
| don't know : 34 (1.2) 31(1.2) . 18(22) 30(1.2)
Nation Did not finish high school 4(0.3) 4(04) 1 1(03) 4(0.3)
Graduated from high school 13(0.6) 13 (0.7) | 8(09) 13 ( 0.6)
Some education after high school 7(0.4) 7(04) . 7(1.0) 7 (0.4)
Graduated from college 40(1.1) 38 (1.2) 58 ( 2.6) 40 ( 1.1)
| don't know 36 (0.8) 37 (1.0) ; 27 (1.9) 36 (1.0
GENDER i
Kentucky Male 49 ( 0.9) 52 (1.1) = 55(1.8) 52 (1.0)
Female 51(0.9) 48(1.1) . 45(18) 48 (1.0)
Southeast Male 49 (1.3) 50(1.3) | 58(3.1) 51 (1.3)
Female 51 (1.3) 50(1.3) | 42(3.1) 49 (1.3)
Nation Male 50 (0.7) 51 (0.7) , 51(2.0) 51 (0.7)
Female 50 ( 0.7) 49(07) © 49(20) 49 (0.7)
(continued on next page)
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THE NATION'S TABLE I.1A — GRADE 4 (continued)
REPORT [napp
cARo JodA - -
=&y | Profile of Students in Kentucky, the Southeast Region, and
1996 .
State Assessment the Nation :
1992 1996
Demographic Subgroups Public Public Nonpublic | Combined
Percentage
TITLE |
Kentucky Participated n (=) 36 (2.3) 6 (2.6) 32(2.0)
Did not participate == (==2) 64 (2.3) 94 ( 2.6) 68 ( 2.0)
Southeast Participated e (==.0) 30 ( 3.1) 1™ 27 (2.8)
Did not participate - () 70 (3.1) 99 (***) 73 (28)
Nation Participated - () 24 ( 1.5) 5(1.9) 22(1.4)
Did not participate e (==.) 76 ( 1.5) 95 (1.9) 78 (1.4)
FREE/REDUCED-PRICE LUNCH
Kentucky Eligible e (=) 47 (2.1) 11 (4.8) 43 (2.0)
Not eligible = (=-7) 51(22) 66 (13.0) 52 (2.3)
Information not available e (=) 3(14) 24 (14.4) 5(1.9)
Southeast Eligible - (--) 46 (3.9) 20" 42 (2.3)
Not eligible e (=) 48 (3.3) 64 (17.4) 49 (2.9)
Information not available e (==a0) 6 (3.4) 34 (18.7) 9(27)
Nation Eligible (=) 34 ( 1.6) 7(1.8) 31(1.4)
Not eligible =es (-=0) 52 (2.5) 54 (6.8) 53 (2.5)
Information not available e () 13 (3.1) 39 (6.8) 16 (3.0)

. The standard errors of the statistics appear in parentheses. It can be said with about 95 percent confidence that, for each

population of interest, the value for the entire population is within + 2 standard errors of the estimate for the sample. In
comparing two estimates, one must use the standard error of the difference (see Appendix A for details). If the notation
> (<) appears, it signifies that the value for public school students was significantly higher (lower) than the value for 1992
at about the 95 percent confidence level. The percentages for Race/Ethnicity may not add to 100 percent because some
students categorized themselves as “Other.” * Characteristics of the school sample do not permit reliable regional results
for type of location. --- Title I and Free/Reduced-Price Lunch results are not available for the 1992 assessment.
*x** Standard error estimates cannot be accurately determined.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1992 and
1996 Mathematics Assessments.

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 15



Kentucky

THE NATION'S v TABLE I.1B — GRADE 8
REPORT
canp (2R
=1 Profile of Students in Kentucky, the Southeast Region, and
State Assessment the Nation )
1990 1992 1996
Demographic Subgroups Public
Percentage
RACE/ETHNICITY
Kentucky White 85(1.1) 87 (1.0 87 (1.0
Black : 9(1.0) 9(1.0) 9(09)
Hispanic 4(0.5) 3(04) 2 (0.4)«
Asian/Pacific Islander 1(0.2) 1(0.2) 1(0.1)
American Indian 1(0.2) 1(0.2) 1(0.2
Southeast . White 63 ( 3.0) 68 (1.8) 69 (3.8)
Black 32 (3.0) 27 (1.8) 22(32) .
Hispanic 3(0.8) 4(0.7) 6(1.1)
Asian/Pacific Islander 1(04) . 1(0.3) 1(04)
American Indian 0(0.1) - 1(0.2) 2(1.0)
Nation White 70 ( 0.5) 69 ( 0.4) 68 ( 0.5)«
Black 18 ( 0.3) 16 (0.2) 15 ( 0.4)<
Hispanlc 10 (0.4) 10 ( 0.3) 13 ( 0.3)»>
Aslan/Pacific islander 2(0.5) 2(0.2) 3(03)
: American Indlan 2(0.7) 1(0.2) 1(0.9)
TYPE OF LOCATION * :
Kentucky Central city sen (==0) 21 (3.4) 17 (1.9)
Urban fringe/Large town ann (=) 25 ( 3.8) . 17 ( 3.0)
. Rural/Small town ana (==u0) 53 (3.0) : 88 ( 2.5)>
’| Natlon - Central city- e (=) 30(2.8) ) 20 (2.7)
Urban fringe/Large town win (=) - 42(3.8) - 38 (34)
: ’ Rural/Small town . e (==0) 28 (3.1) "33(3.1)
‘PARENTS’ EDUCATION - . : : . : ’
Kentucky Did not finish high school 16(1.1) = 15 ( 0.9) 13 (0.8)
' Graduated from high school 32(1.1) < 32(0.9) 31(0.9)
Some education after HS 18 (0.8) 19 ( 0.8) 17 (0.8)
Graduated from college 28 (1.7) 28 (1.4) - 30(1.3) :
" 1 don't know 8(0.7) 8(0.9) : 9(0.8)>
Southeast ' Did not finish high school S 14(21) 12(1.6) 11 (1.5)
Graduated from high schoo! 27 (1.8) 28 (1.4) ' 27 (1.49)
Some education after HS 18(1.7) 17 (0.8) 17 (1.1)
Graduated from college 32 (3.9 35(1.9) 36(27)
| don't know 9(1.6) 8(1.0) 9(09)
Nation Did not finish high school 10( 0.8) 8(0.6) 8 (0.5)
Graduated from high school 25(1.2) 25 (0.8) 23(0.8)
Some education after HS 17 ( 0.9) 18 ( 0.6) 19 (0.8)
Graduated from college 39(1.9) 40 (1.4) 40 (1.4)
! don't know 9(0.7) 9(0.5) 11 (0.6)
GENDER
Kentucky Male 51 (1.1) 50( 1.0 51(1.0)
Femaie 49 (1.1) 50 (1.0) 49 (1.0)
Southeast Male 49 (2.8) 48 (1.2) 50(2.1)
Female 51 (2.8) 52(1.2) 50(2.1)
Nation Male 51 (1.1) 52 ( 0.6) 52 (0.9)
Female 49 (1.1) 48 ( 0.6) 48 ( 0.9)
(continued on next page)
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THE NATION'S TABLE 1.1B — GRADE 8 (continued)
REPOHT| |
] . .
|=& [ Profile of Students in Kentucky, the Southeast Region, and
Smmemem the Nation
1990 1992 1996
Demographic Subgroups Public
Percentage

TITLE |

Kentucky Participated e (=) e (=-.7) 23 ( 2.5)
Did not participate = (--7) - () 77 (2.5)

Southeast Participated e (=) e (--7) 10( 3.3)
Did not participate - (=) aen (=) 90 ( 3.3)

Nation Participated e (=0) e (--7) 13(1.8)
Did not participate e (==7) — (=) 87 ( 1.8)

FREE/REDUCED-PRICE LUNCH

Kentucky Eligibie w (=) e (=) 34 (1.7)
Not eligible ws (=0) e (--7) 58 (2.0)
Information not available e (=) ws (=) 8(24)

Southeast Eligible e () oo (=) 31(3.6)
Not eligible - (--) - () 56 ( 4.0)
Information not available e () o (=) 13(5.2)

Nation Eligible —- (=) = () 30(1.6)
Not eligible e (=) e (=) 56 ( 2.6)
Information not available w= (=) e () 14 (3.1)

The standard errors of the statistics appear in parentheses. It can be said with about 95 percent confidence that, for each
population of interest, the value for the entire population is within * 2 standard errors of the estimate for the sample. In
comparing two estimates, one must use the standard error of the difference (see Appendix A for details). If the notation
» («) appears, it signifies that the value for public school students was significantly higher (lower) than the value for 1990
at about the 95 percent confidence level. If the notation > (<) appears, it signifies that the value for public school students
was significantly higher (lower) than the value for 1992 at about the 95 percent confidence level. The percentages for
Race/Ethnicity may not add to 100 percent because some students categorized themselves as “Other.” * Characteristics
of the school sample do not permit reliable regional results for type of location. --- Type of location results are not
available for the NAEP 1990 mathematics assessment, and Title I and Free/Reduced-Price Lunch results are not available
for the 1990 and 1992 assessments. **** Standard error estimates cannot be accurately determined.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1990, 1992,
and 1996 Mathematics Assessments,

b

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 17



Kentucky

Schools and Students Assessed

Tables I.2A and 1.2B summarize participation data for schools and students
sampled in Kentucky for the 1996 state assessment program in mathematics and previous
NAEP state assessments in mathematics.’

In Kentucky, 102 public schools and 13 nonpublic schools participated in the 1996 '
fourth-grade mathematics assessment. These numbers include participating substitute
schools that were selected to replace some of the nonparticipating schools from the
original sample. The weighted school participation rates after substitution in 1996 were
96 percent for public schools and 87 percent for nonpublic schools, which means that
the fourth-grade students in this sample were directly representative of 96 percent and
87 percent of all the fourth-grade public and nonpublic school students, respectively, in
Kentucky. o |

At the eighth grade, 101 public schools in Kentucky participated in the 1996
mathematics assessment. This number includes participating substitute schools that were
selected to replace some of the nonparticipating schools from the original sample. The
weighted school participation rate after substitution in 1996 was 92 percent for public
schools, which means that the eighth-grade students in this sample were directly
representative of 92 percent of ‘all the eighth-grade public school students in Kentucky.

In each school, a random sample of students was selected to participate in the
assessment. In 1996, on the basis of sample estimates, O percent of the fourth-grade
public school population and 0 percent of the nonpublic school population were
classified as students with limited English proficiency (LEP). At the eighth grade,

0 percent of the public school population were classified as students with limited
English proficiency. ‘At the fourth grade, 10 percent of the students in public schools
and 2 percent of the ‘students in nonpublic schools had an Individualized Education Plan
(IEP), and at the eighth grade, 10 percent of students in public schools had an IEP.

An IEP is a plan written for a student who has been determined to be eligible for special
education. The IEP typically sets forth goals and objectives for the student and describes
a program of activities and/or related services necessary to achieve the goals and
objectives.

23

8 For a detailed discussion of the NCES guidelines for sample participation, see Appendix A of this report or the
Technical Report of the NAEP 1996 State Assessment Program in Mathematics. (Washington, DC: National Center for
Education Statistics, 1997).

18 THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS



Kentucky

Schools were permitted to exclude certain students from the assessment, provided
that the following criteria were met. To be excluded, a student had to be categorized
as LEP or had to have an IEP or equivalent and (in either case) be judged incapable of
participating in the assessment. The intent was to assess all selected students; therefore,
all selected students who were capable of participating in the assessment should have
been assessed. However, schools were allowed to exclude those students who, in the
judgment of school staff, could not meaningfully participate. The NAEP guidelines for
exclusion are intended to assure uniformity of exclusion criteria from school to school.
Note that some students classified as LEP and some students having an IEP were
deemed eligible to participate and not excluded from the assessment. The students in
Kentucky who were excluded from the assessment because they were categorized as
LEP or had an IEP represented 6 percent of the public school population and 1 percent
of the nonpublic school population in grade 4 and 5 percent of the public school
population in grade 8.

In Kentucky 2,579 public school and 300 nonpublic school fourth-grade students
were assessed in 1996. The weighted student participation rates were 95 percent for
public schools and 97 percent for nonpublic schools. This means that the sample of
fourth-grade students who took part in the assessment was directly representative of
95 percent of the eligible public school student population and 97 percent of the eligible
nonpublic school student population in participating schools in Kentucky (that is, all
students from the population represented by the participating schools, minus those
students excluded from the assessment). The overall weighted response rates (school
rate times student rate) were 92 percent and 84 percent for public and nonpublic
schools, respectively. This means that the sample of students who participated in the
assessment was directly representative of 92 percent of the eligible fourth-grade public
school population and 84 percent of the eligible fourth-grade nonpublic school
population in Kentucky.

In Kentucky 2,461 public school eighth-grade students were assessed in 1996.
The weighted student participation rate was 94 percent for public schools. This means
that the sample of eighth-grade students who took part in the assessment was directly
representative of 94 percent of the eligible public school student population in
participating schools in Kentucky (that is, all students from the population represented
by the participating schools, minus those students excluded from the assessment). The
overall weighted response rate (school rate times student rate) was 87 percent for public
schools. This means that the sample of students who participated in the assessment was
directly representative of 87 percent of the eligible eighth-grade public school
population in Kentucky.

oD
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i anow ~ TABLE I.2A — GRADE 4
. canp foep
o a:%“ Profile of the Population Assessed in Kentucky
1992 1996
Public Public Nonpublic

SCHOOL PARTICIPA TION

Weighted school participation rate before substitution 93% 88% 87%
Weighted school participation rate after substitution 96% 96% ' 87%
Number of schools originally sampled 124 107 . 19
Number of schools not eligible 3 -1 i 3
Number of schools in original sample participating - 115 93 13
Number of substitute schools provided 3 12 3
Number of substitute schools participating 3 9 - 0
Total number of participating schools 118 102. 13
STUDENT PARTICIPATION
Weighted student participation rate after makeups 96% 95% 97%
‘Number of students selected to participate in the i . .
assessment 3,079 2,916 321
Number of students withdrawn from the assessment 156 - + 125 10

Percentage of students who were of Limited English o .
Proficiency - 0% 0% 0%

Percentage of students excluded from the assessment : : :
due to Limited English Proficiency 0% 0% 0%
Percentage of students who had an Indi